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(57) ABSTRACT

To provide a specimen storage device capable of preventing
liquid such as immersion oil and the like attached to the
specimen plate from leaking to the outside of the rack and
capable of enhancing the operation efficiency by automating
the supply and discharge of the rack. Provided is a specimen
storage device which stores a imaged specimen plate in a
bottomed-shaped rack having an opening at an upper part, the
specimen storage device including a rack transport mecha-
nism which transports the rack with the opening directed
upward, and a specimen transport mechanism which trans-
ports the specimen in an up-down direction, wherein the rack
transport mechanism transports the rack to a predetermined
specimen storage position, and the specimen transport
mechanism stores the specimen to the rack positioned at the
specimen storage position from above the rack.
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SPECIMEN STORAGE DEVICE, SPECIMEN
STORING METHOD, AND RACK

RELATED APPLICATIONS

This application claims priority under 35 U.S.C. §119 to
Japanese Patent Application No. 2012-215853 filed on Sep.
28, 2012, the entire content of which is hereby incorporated
by reference.

FIELD OF THE INVENTION

The present invention relates to a specimen storage device
and a specimen storing method for storing a specimen per-
formed with imaging by a specimen imaging apparatus, and
the like in a rack, and a rack.

BACKGROUND OF THE INVENTION

An imaging apparatus for imaging a specimen, which is
created by smearing a sample such as blood on a slide glass
and performing staining processing, and the like, with a
microscope and a camera is conventionally known. An image
imaged by the imaging apparatus is used for automatic cell
classification, and manual cell classification by an operator.

In this type of specimen imaging apparatus, the supplied
specimen is automatically transported to the microscope, and
automatically collected to a predetermined collecting loca-
tion after being performed with imaging by the camera. For
example, in the specimen imaging apparatus disclosed in U.S.
Patent Application Publication No. 2011/304722, after a
magazine storing a specimen is installed in a cavity, a han-
dling device grips the specimen and takes out the specimen
from the magazine, and then transports the specimen to an
optical system including the microscope, and the like. The
specimen after the image is imaged in the optical system is
again returned to the magazine by the handling device.

U.S. Pat. No. 4,501,495 discloses an automated micro-
scope system for slidably dropping a tray supporting a plu-
rality of slide glasses into a storage box at a predetermined
discharging stage after imaging is finished to store the slide
glasses in a standing manner in the storage box.

The magazine used in the specimen imaging apparatus
described in U.S. Patent Application Publication No. 2011/
304722 stores the plurality of specimens so as to be lined in
the up-down direction in a horizontal posture. An opening is
formed at a side surface of the magazine, so that the specimen
is placed in and taken out through the opening.

However, if immersion oil is used in the imaging of the
specimen, the immersion oil that attached to the specimen
drops in various directions thus attaching to the side surface,
the bottom surface, and the like inside the magazine, and may
also attach to other specimens in the magazine. In particular,
if the immersion oil attached to the magazine leaks to the
outside from the opening of the side surface, the periphery of
the magazine may get dirty. Thus, a step for washing the
periphery of the magazine may become necessary, or an
immersion oil may possibly attach to a mechanism, or the like
at the periphery of the magazine thus adversely affecting of
the operation of such mechanism, and the like. Furthermore,
since the magazine itself does not move inside the specimen
imaging apparatus, the transportation distance of the speci-
men until reaching the magazine may become long, which
increases the possibility of oil dropping during the transpor-
tation and getting the transportation path dirty.

The storage box used in the automated microscope system
described in U.S. Pat. No. 4,501,495 is bottomed and has the
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upper side opened, where a plurality of slide glasses is stored
therein in a standing state. However, since the storage box
itselfis fixed and does not move, the transportation path of the
slide glass becomes long, which increases the possibility of
the immersion oil dropping during the transportation and
getting the transportation path dirty. One storage box is
merely set in the specimen imaging apparatus, and thus the
relevant storage needs to be changed to another storage box
by humans when it becomes filled with slide glasses. The
apparatus is thus inevitably stopped during such time thus
degrading the operation efficiency.

SUMMARY OF THE INVENTION

The scope of the present invention is defined solely by the
appended claims, and is not affected to any degree by the
statements within this summary.

A first aspect of the present invention is a specimen storage
device for storing an imaged specimen plate in a rack which
is bottomed-shaped and has an opening at an upper part, the
specimen storage device comprising:

a rack transport mechanism configured to transport the
rack with the opening directed upward; and

a specimen transport mechanism configured to transport
the specimen plate in an up-down direction, wherein

the rack transport mechanism transports the rack to a pre-
determined specimen storage position, and the specimen
transport mechanism stores the specimen plate in the rack
positioned at the specimen storage position from above the
rack.

A second aspect of the present invention is a specimen
storing method used in a specimen storage device for storing
animaged specimen plate in a rack which is bottomed-shaped
and has an opening at an upper part, the method comprising
the steps of:

automatically transporting the rack to a predetermined
specimen storage position with the opening directed upward;
and

automatically storing the specimen plate to the rack posi-
tioned at the specimen storage position from above the rack
by transporting the specimen plate in an up-down direction.

A third aspect of the present invention is a rack used in a
specimen storage device for storing an imaged specimen
plate, wherein

the rack is formed to be a bottomed-shape having an open-
ing at an upper part and includes a supporting section to
support the specimen plate in a standing state.

A fourth aspect of the present invention is a specimen
storage device comprising:

arack formed to a bottomed-shape having an opening at an
upper part and storing an imaged specimen plate;

a rack transport mechanism configured to transport the
rack with the opening directed upward; and

a specimen transport mechanism configured to transport
the specimen plate in an up-down direction; wherein

the rack transport mechanism transports the rack to a pre-
determined specimen storage position, and the specimen
transport mechanism stores the specimen plate in the rack
positioned at the specimen storage position from above the
rack.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an overall configuration diagram showing a speci-
men testing system according to an embodiment of the
present invention;



US 9,329,196 B2

3

FIG. 2 is a perspective view of a specimen plate and a
cassette;

FIGS. 3A to 3C are front explanatory views showing
operation of a cassette transport mechanism (lateral transport
section) in a specimen transporter;

FIG. 41is a schematic side view showing a vertical transport
mechanism in the specimen transporter;

FIGS. 5A and 5B are schematic bottom views describing
an opening/closing operation of a gripping nail;

FIG. 6 is a plan explanatory view showing a horizontal
transport mechanism;

FIG. 7 is a cross-sectional view taken along line VII-VII of
FIG. 6;

FIGS. 8A and 8B are cross-sectional views taken along line
VIII-VIII of FIG. 6;

FIGS. 9A to 9C are plan explanatory views showing an
operation of the horizontal transport mechanism;

FIGS. 10A and 10B are plan explanatory views showing
the operation of the horizontal transport mechanism;

FIG. 11 is a side view of a rack;

FIG. 12 is a plan view of the rack;

FIG. 13 is a front view showing a lower part of the rack;

FIG. 14 is a cross-sectional view taken along line XIV-XIV
of FIG. 12;

FIG. 15 is a cross-sectional explanatory view of a rack
transport mechanism seen from the side;

FIG. 16 is a cross-sectional explanatory view of the rack
transport mechanism seen from the front;

FIG. 17 is a cross-sectional explanatory view of the rack
transport mechanism seen from the front;

FIGS. 18A to 18C are schematic plan views describing the
operation of the lateral transport section of the rack transport
mechanism;

FIGS. 19A t0 19C are schematic plan views describing the
operation of the lateral transport section of the rack transport
mechanism;

FIGS. 20A and 20B are schematic plan views describing
the operation of the lateral transport section of the rack trans-
port mechanism;

FIG. 21 is a side explanatory view showing a longitudinal
transport section (retreated state) of the rack transport mecha-
nism;

FIG. 22 is a side explanatory view showing the longitudinal
transport section (advanced state) of the rack transport
mechanism; and

FIGS. 23A to 23C are schematic side views describing the
operation of the longitudinal transport section.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The preferred embodiments of the present invention will be
described hereinafter with reference to the drawings.

An embodiment of a specimen testing system (specimen
imaging system) of the present invention will be hereinafter
described with reference to the drawings.

[Schematic Configuration of Specimen Testing System |

FIG.1is an overall configuration diagram showing a speci-
men testing system according to one embodiment of the
present invention.

A specimen testing system 1 of the present embodiment is
a system that is configured by a specimen creating apparatus
2, a specimen transporter 3, and a specimen imaging appara-
tus (specimen testing apparatus) 4, and that automatically
performs a series of operations from creating the specimen of
the sample such as blood up to imaging (testing, analyzing) of
the specimen.
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In the present specification, description will be made
assuming the X direction shown in FIG. 1 as left-right direc-
tion, Y direction as front-back direction, and Z direction as
up-down direction. In FIG. 1, the lower side is assumed as the
front side and the upper side is assumed as the back side, the
specimen creating apparatus 2 is arranged at a right side
portion of the specimen testing system 1, the specimen imag-
ing apparatus 4 is arranged at a left side portion, and the
specimen transporter 3 is arranged between the left and the
right of the specimen creating apparatus 2 and the specimen
imaging apparatus 4. The specimen transporter 3 has one part
arranged to overlap the front side of the specimen imaging
apparatus 4. Furthermore, in the present specification, “lat-
eral” is sometimes described to mean the left-right direction,
and “longitudinal” is sometimes described to mean the front-
back direction.

The specimen creating apparatus 2 smears blood, which is
the sample, on a slide glass, and performs processing such as
drying, staining, and the like to create a specimen plate (here-
inafter also simply referred to as “specimen”) 10. FIG. 2 is a
perspective view of the specimen plate 10 and a cassette 11.
The specimen plate 10 is made from a rectangular-shaped
plate material such as glass, and the sample is smeared at a
central portion 10a. Sample information (barcode indicating
sample number, date, receipt number, name, information of
sample, etc.) 104 is printed at an upper part of the specimen
plate 10.

The created specimen plate 10 is supplied to the next speci-
men transporter 3 while being stored in the cassette 11. A
cassette supplying section 2a for supplying the cassette 11
having the specimen plate 10 therein to the specimen trans-
porter 3 is provided at a back part on the left side of the
specimen creating apparatus 2. The operation of each mecha-
nism section in the specimen creating apparatus 2 is con-
trolled by a control section 25. The control section 25 includes
a CPU, a storage unit, and the like, and is communicably
connected with other devices by way of a communication
section 2c¢.

The cassette 11 storing the specimen plate 10 therein is a
flat case formed to a substantially T-shape in front view. At a
middle of an upper end portion of the cassette 11 is formed an
insertion port 11a for inserting the specimen plate 10. The
specimen plate 10 inserted to the insertion port 11a projects
out from the cassette 11 so that the sample information 105 at
the upper part is exposed to the outside. A collar section 115
is formed at the upper part of the cassette 11 so as to project
out to both left and right sides.

The specimen transporter 3 has a function of transporting
the specimen plate 10 (cassette 11) received from the speci-
men creating apparatus 2 to the adjacent specimen imaging
apparatus 4. Specifically, the specimen transporter 3 takes out
the specimen plate 10 from the cassette 11 and transports the
specimen plate 10 to the specimen imaging apparatus 4
through a predetermined path. The specimen transporter 3
also has a function of collecting the specimen plate 10 per-
formed with imaging in the specimen imaging apparatus 4,
and storing the specimen plate in a predetermined rack (col-
lecting box) 12 (a function as a specimen storage device). The
operation of each mechanism section (specimen storage
device 20, specimen transport mechanisms 21 to 23, etc.
described later) in the specimen transporter 3 is controlled by
a control section 35. The control section 35 includes a CPU,
a storage unit, and the like and is connected to the control
section 25 of the specimen creating apparatus 2 by way of
communication sections 3¢, 2¢, so that information can be
transmitted and received to perform mutually cooperating
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operations. The detailed description of the specimen trans-
porter 3 will be described later.

The specimen imaging apparatus 4 transports the specimen
plate 10 received from the specimen transporter 3 to an imag-
ing section 4a to image the sample in the imaging section 4a.
The imaged image data is transmitted to a control section 4b.
The control section 45 includes a CPU, a storage unit, and the
like, and executes predetermined processing such as charac-
teristic extraction processing, identification and classification
processing, and the like of the cells based on the image data.
The imaged image data and the analysis results may be dis-
played on a display monitor 44 or output through a printer or
the like (not shown). The control section 45 is connected to
the control section 35 of the specimen transporter 3 by way of
communication sections 4¢, 3¢, so that information can be
transmitted and received to perform mutually cooperating
operations. The portion performing the processing related to
analysis in the control section 45 of the specimen imaging
apparatus 4 may be configured by a single control device such
as a personal computer, and the like.

[Configuration of Specimen Transporter 3]

The specimen transporter 3 will be described in detail
below.

As shown in FIG. 1, the specimen transporter 3 according
to the present embodiment is roughly divided to specimen
transport mechanisms 21 to 23, and the specimen storage
device 20. The specimen transport mechanisms include a
cassette transport mechanism 21, a vertical transport mecha-
nism 22, and a horizontal transport mechanism 23.

The specimen storage device 20 is configured by a rack
transport mechanism 24 and a rack accumulating section 75.

The specimen plate 10 is transported to the specimen imag-
ing apparatus 4 by the specimen transport mechanisms 21 to
23, and delivered to the specimen imaging apparatus 4. The
specimen plate 10 performed with imaging in the specimen
imaging apparatus 4 is stored in a predetermined rack 12 by
the horizontal transport mechanism 23, the vertical transport
mechanism 22, and the rack transport mechanism 24, and the
entire rack 12 can be collected thereafter from the specimen
transporter 3.

[Configuration of Cassette Transport Mechanism 21]

The cassette transport mechanism 21 includes a specimen
receiving section 26 for receiving and accumulating the cas-
sette 11 having the specimen plate 10 therein supplied from
the cassette supplying section 2a of the specimen creating
apparatus 2, a cassette collecting section 27 for collecting the
cassette 11, from which the specimen plate 10 is taken out,
and a lateral transport section 28 for transporting the cassette
11 in the left-right direction.

The specimen receiving section 26 can store a large num-
ber of cassettes 11 having the specimen plate 10 therein so as
to be lined in the front-back direction. The specimen receiv-
ing section 26 can contain, for example, 90 cassettes 11. The
specimen receiving section 26 includes a pair of left and right
belt conveyors (longitudinal moving section) 26a extending
in the front-back direction. The cassette 11 is held by placing
the collar section 115 (see FIG. 2) on the left and right belt
conveyors 26a, and is moved forward by sending the belt
conveyor 264. Since the specimen receiving section 26 can
contain a plurality of specimen plates 10, the difference in the
cycle of creating the specimen plate 10 in the specimen cre-
ating apparatus 2 (e.g., 120/hour) and the cycle of imaging in
the specimen imaging apparatus 4 (e.g., 30/hour) can be
absorbed.

The cassette collecting section 27 is arranged adjacent on
the left side of the specimen receiving section 26, and can
store a large number of cassettes 11, from which the specimen
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plate 10 is removed, so as to be lined in the front-back direc-
tion. 90 cassettes 11, which is the same number as the speci-
men receiving section 26, for example, can be stored in the
cassette collecting section 27. The cassette collecting section
27 includes a pair of left and right belt conveyors (longitudi-
nal transport section) 27a extending in the front-back direc-
tion. The cassette 11 is held by placing the collar section 115
(see FIG. 2) on the left and right belt conveyors 27a, and is
moved backward by sending the belt conveyor 27a.

The lateral transport section 28 is arranged at the front end
portion of the specimen receiving section 26 and the cassette
collecting section 27. The lateral transport section 28 holds
the cassette 11 at the front end of the specimen receiving
section 26 and transports the same in the left-right direction.
In the process of being transported in the left-right direction,
the specimen plate 10 is taken out from the cassette 11, and
the emptied cassette 11 is collected by the cassette collecting
section 27.

Specifically, as shown in FIGS. 3A to 3C, the lateral mov-
ing section 28 takes out and holds the cassette 11 at the front
end of the specimen receiving section 26, and transports the
same in the left direction (arrow x1) (see FIG. 3A). The
cassette 11 is positioned at a predetermined specimen transfer
position W set at the left side of the front end portion of the
cassette transport mechanism 21. At such specimen transfer
position W, a gripping section 31 of the vertical transport
mechanism 22, to be described later, is waiting on the upper
side (upper position H). The gripping section 31 moves to a
middle position M on the lower side (arrow z1) to grip the
specimen plate 10, and thereafter, returns to the upper side
(arrow 72) to remove the specimen plate 10 from the cassette
11 (see FIGS. 3B, C).

The lateral transport section 28 also transports the cassette
11, from which the specimen plate 10 is removed, in the right
direction (arrow x2), positions the same at the front end
portion of the cassette collecting section 27, and transfers the
cassette 11 to the front end portion of the cassette collecting
section 27. The cassette collecting section 27 moves the trans-
ferred emptied cassette 11 toward the back side with the belt
conveyor, and waits until the next reception. The lateral trans-
port section 28 again receives the next cassette 11 from the
specimen receiving section 26, and repeatedly performs the
operations described above.

The cassette transport mechanism 21 of the present
embodiment transports the cassette 11 in a standing posture in
all of the specimen receiving section 26, the lateral transport
section 28, and the cassette collecting section 27. A complex
mechanism for changing the posture of the cassette 11 is thus
not necessary, and the structure can be simplified.

As amode of holding the cassette 11 with the lateral trans-
port section 28, various modes such as a mode of supporting
the lower surface or the collar section 115 of the cassette 11
from below, a mode of sandwiching the cassette 11 with a
clamp member, and the like, a mode of suctioning with a
suction disc, and the like may be adopted. A winding trans-
portation mechanism such as the belt conveyor, chain, and the
like, and an expansion/contraction operation mechanism
such as a fluid pressure cylinder and the like, can be adopted
to transport the held cassette 11 in the left-right direction.

[Configuration of Vertical Transport Mechanism 22]

FIG. 4 is a schematic side view showing the vertical trans-
port mechanism 22 in the specimen transporter 3.

The vertical transport mechanism 22 includes the gripping
section (holder) 31 for gripping the specimen plate 10, and the
up-down moving section 32 for raising and lowering the
gripping section 31 up and down. The gripping section 31
includes a pair of front and back gripping nails 33, and an
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open/close mechanism 34 for opening/closing the gripping
nails 33 forward and backward. The gripping (holding) and
the releasing of the specimen plate 10 can be carried out by
opening/closing the gripping nails 33 forward and backward.
The gripping section 31 is supported to be movable in the
up-down direction by a supporting frame 35 of the vertical
transport mechanism 22. The supporting frame 35 includes a
guide rail 36 that extends in the up-down direction and that
guides the up-down movement of the gripping section 31.

FIGS. 5A and 5B are schematic bottom views describing
the opening/closing operation of the gripping nails 33, FIG.
5A shows a state in which the gripping nails 33 are closed and
FIG. 5B shows a state in which the gripping nails 33 are
opened. One gripping nail 33 includes two projections 33a
arranged side by side on the left and the right. The other
gripping nail 33 includes one projection 335 at a position
corresponding to between the two projections 33a. The grip-
ping nails 33 thus sandwich and grip the specimen plate 10 at
three points with the three projections 33a, 335. The projec-
tions 33a, 335 are made from an elastic material such as
rubber. The projection 33a of one gripping nail 33 is formed
to a cone shape, and the projection of the other gripping nail
33 is formed to a cuboid shape or a cubic shape. The contact-
ing surface with respect to the specimen plate 10 can be
reduced by forming the projection 33a to a cone shape, thus
enhancing the gripping pressure.

The open/close mechanism 34 includes a drive motor 37,
an operation rod 38 coupled to an output shatt 37a of the drive
motor 37, a pair of operation members 39 coupled to each end
of the operation rod 38 by way of a pin 38a, and a biasing
member 40 including a tension coil spring. The drive motor
37 is fixed to a fixing frame 41 of the gripping section 31. The
operation member 39 is coupled to the pair of gripping nails
33, and is supported by the fixing frame 41 in a state movable
in the front-back direction with the gripping nails 33. A long
hole 394, which is long in the left-right direction, is formed in
the operation member 39, and the pin 38a is engaged with the
long hole 394a. The biasing member 40 biases the gripping
nail 33 on the front side and the operation member 39 back-
ward, and biases the gripping nail 33 on the back side and the
operation member 39 forward.

Therefore, the pair of gripping nails 33 are biased in a
direction of approaching each other by the biasing member
40, and the specimen plate 10 can be gripped by the biasing
force. When the operation rod 38 is turned by the drive motor
37, the pair of gripping nails 33 and the operation member 39
move in a direction of separating from each other, thus open-
ing the pair of gripping nails 33. Thus, if the specimen plate 10
is gripped by the biasing force of the biasing member 40, the
specimen plate 10 can be continuously gripped without being
dropped even if current flow to the drive motor 37 is stopped
while gripping the specimen plate 10.

As shown in FIG. 4, the up-down moving section 32
includes a belt conveyor extending in the up-down direction,
which belt conveyor 32 includes a pair of upper and lower
pulleys 43 arranged on the supporting frame 35, a belt 44
wound around the pulleys 43, and a drive motor 45 for rotat-
ably driving one pulley 43. The gripping section 31 is coupled
to the belt 44. The gripping section 31 can be moved in the
up-down direction by sending the belt 44 with the drive motor
45. The up-down moving section 32 is not limited to the belt
conveyor, and other configurations such as the chain trans-
portation mechanism, the expansion/contraction operation
mechanism including the fluid pressure cylinder, and the like
may be adopted.

The vertical transport mechanism 22 transports the speci-
men plate 10 gripped by the gripping section 31 in the up-
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down direction at the specimen transfer position W described
above, and positions the specimen plate 10 to at least three
heights, the upper position H, the middle position M, and the
lower position L. The cassette transport mechanism 21
described above is arranged at the middle position M, the
specimen plate 10 is removed from the cassette 11 by moving
to the upper position H the specimen plate 10 in the cassette
11 transported by the cassette transport mechanism 21 while
being gripped with the gripping section 31. The horizontal
transport mechanism 23, to be described later, is arranged at
the lower position L, the specimen storage device 20 is
arranged at the middle position M, and the vertical transport
mechanism 22 can also transfer the sample plate 10 with the
mechanism 23 and the device 20.

As described above, the vertical transport mechanism 22
merely transports the specimen plate 10 in the up-down direc-
tion at the specimen transfer position W and does not trans-
port the specimen plate 10 in the front-back direction or the
left-right direction. Therefore, taking out of the specimen
plate 10 from the cassette 11, the transfer of the specimen
plate 10 with respect to the horizontal transport mechanism
23, to be described later, and the delivery of the specimen
plate 10 to the rack 12 transported by the rack transport
mechanism 24 are all carried out by the up-down transporta-
tion of the specimen plate 10. Thus, the configuration of the
vertical transport mechanism 22 can be simplified, and the
transportation distance (transportation range) of the specimen
plate 10 in a non-protected (non-covered) state can be made
as short as possible.

[Configuration of Horizontal Transport Mechanism 23]

As shown in FIG. 1, the horizontal transport mechanism 23
transports the specimen plate 10 in the left-right direction
between the specimen transfer position W and a specimen
transfer section 4e of the specimen imaging apparatus 4.

The horizontal transport mechanism 23 includes a trans-
portation unit 50 for receiving the specimen plate 10 from the
gripping section 31 at the specimen transfer position W and
transporting the same in the left direction toward the speci-
men transfer section 4e (see FIG. 1) of the specimen imaging
apparatus 4, and receiving the specimen plate 10 performed
with imaging from the specimen transfer section 4e and trans-
porting the same in the right direction toward the specimen
transfer position W.

FIG. 6 is a plan view showing the transportation unit 50 of
the horizontal transport mechanism 23, FIG. 7 is a cross-
sectional view taken along line VII-VII of FIG. 6, FIGS. 8A
and 8B are cross-sectional views taken along line VIII-VIII of
FIG. 6 and are explanatory views showing an operation of a
positioning mechanism of the specimen plate 10.

The transportation unit 50 includes base 51, a transporta-
tion case 52, and a lateral transport section 53. The base 51 is
supported to be movable in the left-right direction between
the specimen transfer position W and the specimen transfer
section 4e in the specimen imaging apparatus 4 shown in FIG.
1 by the apparatus frame of the specimen transporter 3. The
lateral transport section 53 includes a belt conveyor, and
includes a belt 55 wound around a pair of left and right pulleys
54, a drive motor 56 for driving one pulley 54, and the like. A
pair of left and right supporting pieces 51a are arranged at the
upper part of the base 51, and a supporting shaft 57 having a
shaft center in the left-right direction is bridged between the
supporting pieces 51a.

The transportation case 52 includes a first wall member 58,
a second wall member 59, and a partitioning member 60. As
shown in FIG. 7 and FIGS. 8A and 8B, the first wall member
58 is bent to a horseshoe-shaped cross-section, and includes
left and right side wall portions 58a, 585, and an upper wall
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portion 58¢. The second wall member 59 includes a lower
wall portion 59a opposing at the lower side of the upper wall
portion 58¢. The partitioning member 60 is arranged at the
middle in the left and the right direction of the lower wall
portion 59a. A bottom wall portion 584 bent toward the lower
side is arranged at the front end portion of the first wall
member 58. Therefore, the transportation case 52 is formed
with two spaces 61, 62, which are surrounded by the first wall
member 58, the second wall member 59, and the partitioning
member 60 and opened toward the back side, arranged side by
side on the left and the right. Such spaces configure a con-
tainer where the specimen plate 10 can be contained.

The containers 61, 62 formed in the transportation case 52
include a first container 61 that contains the specimen plate 10
of before being performed with imaging and a second con-
tainer 62 that contains the specimen plate 10 of after being
performed with imaging. The specimen plate 10 is in a state
the majority including the sample smearing 10a portion is
covered by the transportation case 52 and the portion printed
with the sample information 104 is projected out from the
transportation case 52 when contained in the first and second
containers 61, 62. Furthermore, as shown in FIG. 6, a cutout
63 is formed at a boundary portion of the side wall portion
58a, 586 and the upper wall portion 58¢, and the bottom wall
portion 584 in the first wall member 58. The cutout 63 serves
as an opening for dropping attachments such as immersion
oil, and the like, to be described later.

The first wall member 58 and the second wall member 59
of the transportation case 52 are coupled to be relatively
movable in the left-right direction. Thus, the dimensional
adjustment can be made to a state in which the left-right width
w1 of the first container 61 is small and the left-right width w2
of'the second container 62 is large, as shown in FIG. 8A, and
a state in which the left-right width of the first container 61 is
large and the left-right width of the second container 62 is
small, as shown in FIG. 8B. In a state in which the left-right
widths w1, w2 of the first and second containers 61, 62 are
small, the gap between the specimen plate 10 and the left and
right side wall portions 58a, 585 and the partitioning member
60 becomes small, so that the rattling in the left-right direc-
tion of the specimen plate 10 is suppressed. In a state in which
the left-right widths w1, w2 of the first and second containers
61, 62 are wide, the gap between the specimen plate 10 and
the left and right side wall portions 58a, 586 and the parti-
tioning member 60 becomes large, and the insertion of the
specimen plate 10 with respect to each container 61, 62 is
facilitated. A method for adjusting the left-right widths w1,
w2 of the first and second containers 61, 62 will be described
later.

As shown in FIG. 6 and FIG. 7, a leg member 64 extending
in the left-right direction is bridged over the lower end por-
tions of the left and right side wall portions 58a, 585 in the
first wall member 58. A coupling arm 595 extending toward
the front side is arranged on both left and right sides of the
second wall member 59. The distal end of the coupling arm
5956 is coupled to the supporting shaft 57 in a freely turning
manner. Therefore, the transportation case 52 can be swung
up and down (forward and backward) with the supporting
shaft 57 as the center, and the swinging enables the posture to
be changed to a horizontal posture (reference posture) in
which the openings of the first and second containers 61, 62
are directed toward the back side, and a standing posture in
which the openings are directed toward the upper side.

The transportation case 52 of the transportation unit 50 has
the posture changed by a posture changing mechanism 65.
The posture changing mechanism 65 includes an operation
bar 65a inserted to the lower side of the transportation case 52
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of'the transportation unit 50 positioned at the specimen trans-
fer position W, and a drive section 655 (see FIGS. 9A to 9C)
for moving the operation bar 654 up and down. The drive
section 65b can be configured from a drive motor, a link
member, and the like. When the operation bar 654 is moved
by the drive section 655, the transportation case 52 is swung
up and down with the supporting shaft 57 as the supporting
point to take either the horizontal posture or the standing
posture. A biasing member 66 including a torsion coil spring
is attached to the supporting shaft 57, and the biasing member
66 biases the transportation case 52 in a direction of swinging
to the lower side (direction to become the horizontal posture).
Furthermore, as shown in FIG. 7, a supporting section 67
including a magnet (suction member) 67a is arranged at the
back part of the base 51, and the leg member 64 coupled to the
first wall member 58 is mounted on the supporting section 67
and suctioned to the magnet 674 when the transportation case
52 takes the horizontal posture. The transportation case 52 is
thus held in the horizontal posture so as not to lift up by
vibration, and the like.

As described with reference to FIG. 3, the specimen plate
10 removed from the cassette 11 by the vertical transport
mechanism 22 is positioned at the upper position H of the
specimen transfer position W while being gripped by the
gripping section 31. As shown in FIG. 4, the specimen plate
10 is transferred to the transportation case 52 of the transpor-
tation unit 50 at the lower position L of the specimen transfer
position W. In this case, the transportation case 52 is caused to
be in the standing posture by the posture changing mecha-
nism 65, and the specimen plate 10 is inserted to the first
container 61 of the transportation case 52 by lowering the
gripping section 31.

FIGS. 9A 10 9C and FIGS. 10A and 10B are schematic plan
views describing the operation of the horizontal transport
mechanism 23.

As shown in FIGS. 9A to 9C, the specimen plate 10 is
inserted to the transportation case 52 of the transportation unit
50 at the specimen transfer position W, and when the posture
of the transportation case 52 is changed to the horizontal
posture by the posture changing mechanism 65, the lateral
transport section 53 (see FIG. 6) is activated to transport the
transportation case 52 in the left direction (arrow x4). The
transportation case 52 is thereby positioned at the specimen
transfer section 4e of the specimen imaging apparatus 4 (see
FIG. 9A).

The specimen imaging apparatus 4 includes a transporting
section 4f for transporting the specimen plate 10, and the
transporting section 4ftakes out the specimen plate 10 from
the transportation case 52 transported to the specimen trans-
fer section 4e (see FIG. 9B). The specimen plate 10 that is
taken out is transported to the imaging section 4a (see FIG. 1)
by the transporting section 4f, and the image of the sample is
imaged by the imaging section 4a and provided for analysis.
The specimen plate 10 performed with imaging (tested) is
returned to the specimen transfer section 4e by the transport-
ing section 4f, and returned to the transportation case 52 in
standby.

Inthis case, the specimen plate 10 performed with imaging
is inserted to the second container 62 of the transportation
case 52 (see FIG. 9C). The transportation case 52 is then
transported in the right direction (arrow x6) (see FIG. 10A),
and again positioned at the specimen transfer position W.
Thereafter, the posture of the transportation case 52 of the
transportation unit 50 is changed from the horizontal posture
to the standing posture by the posture changing mechanism
65 (see FIG. 10B).
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In the operation of the horizontal transport mechanism 23
described above, if the specimen plate 10 to perform the
analysis next is supplied to the vertical transport mechanism
22 while analysis is being performed on the specimen plate 10
transported to the specimen imaging apparatus 4, the trans-
portation case 52 is transported from the specimen transfer
section 4e to the specimen transfer position W, and the speci-
men plate 10 to perform the analysis next is contained in the
first container 61 of the transportation case 52. Then, the
transportation case 52 is positioned at the specimen transfer
section 4e of the specimen imaging apparatus 4 by the opera-
tion of the lateral transport section 53, and the transporting
section 4f takes out the specimen plate 10 to perform the
analysis next from the first container 61. The specimen plate
10, which is transported the previous time and which imaging
by the specimen imaging apparatus 4 is completed, is then
contained in the second container 62 of the transportation
case 52. Thus, the operation of taking out the specimen plate
10 to perform the imaging next from the transportation case
52 and the operation of returning the specimen plate 10 per-
formed with imaging to the transportation case 52 can be
simultaneously carried out in the specimen transfer section 4e
by operating the horizontal transport mechanism 23. The
specimen plate 10 thus can be efficiently transported, and the
processing ability ofthe specimen transporter 3 and the speci-
men testing system 1 can be enhanced.

As described above, the horizontal transport mechanism 23
of'the specimen transporter 3 transports the specimen plate 10
taken out from the cassette 11 to the specimen imaging appa-
ratus 4 while being contained in the transportation case 52.
Thus, the specimen plate 10 taken out from the cassette 11 is
thus covered by the transportation case 52, whereby attach-
ment of dust and the like during the transportation can be
prevented. The transportation case 52 of the horizontal trans-
port mechanism 23 separately includes the first container 61
that contains the specimen plate 10 of before being performed
with imaging and the second container 62 that contains the
specimen plate 10 of after being performed with imaging.
Thus, the liquid such as the immersion oil that attached to the
specimen plate 10 during the imaging may attach to the sec-
ond container 62 but will not attach to the first container 61.
Thus, the liquid can be prevented from attaching to the speci-
men plate 10 of before the imaging.

Since an opening (cutout 63, see FIG. 6) is formed at the
bottom wall portion 584 of the transportation case 52, the
liquid attached to the specimen plate 10 drops to the lower
side through the opening and discharged to the outside of the
transportation case 52, when the specimen plate 10 performed
with imaging is transported to the specimen transfer position
W and the transportation case 52 is made to a standing state.
As shown in FIG. 7, FIG. 9, and FIG. 10, a liquid receiving
tray 68 is arranged at the lower part of the specimen transfer
position W, and the attachment of the liquid to other compo-
nents in the specimen transporter 3, and the like can be pre-
vented by receiving the liquid dropped from the transporta-
tion case 52. The liquid receiving tray 68 is attachable/
detachable from the apparatus frame of the specimen
transporter 3, so that the liquid accumulated on the liquid
receiving tray 68 can be easily discarded and the liquid receiv-
ing tray 68 can be easily washed by detaching the liquid
receiving tray 68. As shown in FIG. 9 and FIG. 10, a liquid
receiving plate 69 is arranged on the lower side of the trans-
portation path of the transportation case 52, so that the liquid
dropped from the moving transportation case 52 can be
received by the liquid receiving plate 69.

The transportation case 52 can contain two specimen plates
10 in a state arranged side by side on the left and the right, and
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thus the structure can be miniaturized as much as possible.
When the transportation case 52 is in the horizontal posture,
the height of the specimen plate 10 contained in each con-
tainer 61, 62 may be made the same, and the transfer height of
the specimen plate 10 of before being performed with imag-
ing and after being performed with imaging by the transport-
ing section 4f of the specimen imaging apparatus 4 can be
made constant. When the transportation case 52 is in the
standing posture, the front-back position of the specimen
plate 10 contained in each container 61, 62 may be made the
same, and hence the front-back positions of specimen transfer
by the gripping section 31 of the vertical transport mechanism
22 can be made constant.

As shown in FIG. 4, when the specimen plate 10 is inserted
to the first container 61 of the transportation case 52 by the
vertical transport mechanism 22, the left-right width of the
first plate container 61 is in a wide state (see FIG. 8B). Thus,
the specimen plate 10 can be inserted into the first container
61 with a margin without colliding. However, if the transpor-
tation case 52 is transported up to the specimen imaging
apparatus 4 in this state, the specimen plate 10 becomes shaky
in the first container 61 thus possibly affecting the subsequent
transfer of the specimen plate 10. Therefore, in the present
embodiment, the transportation case 52 is once moved in the
right direction (arrow x3) to make contact with the wall 71 of
the apparatus frame before transporting the specimen plate 10
to the specimen imaging apparatus 4, as shown in FIG. 9A.
More specifically, as shown in FIG. 8A, the first wall member
58 is moved toward the right side in the figure vis-a-vis to the
second wall member 59 by bringing the leg member 64 into
contact with the wall 71. The left-right width w1 of the first
container 61 thus becomes small, and the rattling of the speci-
men plate 10 can be eliminated. In this case, the left-right
width w2 of the second container 62 becomes relatively large.

The specimen plate 10 performed with imaging is inserted
to the second container 62 in the transportation unit 50 by the
transporting section 4f'in the specimen transfer section 4e of
the specimen imaging apparatus 4. In this case, the left-right
width w2 of the second container 2 is large, and thus the
specimen plate 10 performed with imaging can be inserted to
the second container 62 with a margin without colliding.
However, if the specimen plate 10 performed with imaging 10
is transported to the specimen transfer position W as it is, the
specimen plate 10 may possibly become shaky. Therefore, in
the present embodiment, the transportation case 52 is once
moved in the left direction (arrow x5) shown in FIG. 10A to
make contact with the wall 72 of the apparatus frame before
transporting the specimen plate 10 to the specimen transfer
position W. More specifically, as shown in FIG. 8B, the first
wall member 58 is moved toward the left side in the figure
vis-a-vis to the second wall member 59 by bringing the leg
member 64 into contact with the wall 72. The left-right width
w2 of the second container 62 thus becomes small, and the
rattling of the specimen plate 10 can be eliminated.

[Configuration of Specimen Storage Device 20]

The specimen storage device 20 (rack transport mecha-
nism 24, accumulating section 75) is provided to store in the
predetermined rack 12, the specimen plate 10 performed with
imaging transported to the specimen transfer position W by
the horizontal transport mechanism 23 as described above. As
shown in FIG. 11 to FIG. 14, the rack 12 has a bottom wall 13a
of a rectangular shape in plan view and four side walls 135,
13¢ raised toward the upper side from each side of'the bottom
wall 13a, and has a shape in which the upper side is opened.
A total of 12 specimen plates 10 can be stored inside the rack
12. Specifically, the rack 12 can store a plurality of specimen



US 9,329,196 B2

13

plates 10 so as to be lined in the longitudinal direction of the
bottom wall 13a in a substantially perpendicularly standing
posture.

A recessed groove (supporting section) 14 extending in the
up-down direction is formed in plurals on the front and back
on the inner side of the left and right side walls 135 of the rack
12. The specimen plate 10 is supported in the standing pos-
ture, and a plurality of specimen plates 10 are stored with a
spacing without contacting each other by fitting both side
portions of the specimen plate 10 to the recessed groove 14.
The recessed groove 14 is formed such that the width
becomes wider toward the upper side. Thus, when fitting the
specimen plate 10 to the recessed groove 14, the specimen
plate 10 is less likely to hit the projecting portion between the
recessed grooves 14, and the rattling can be suppressed by
inserting the specimen plate 10 to the lower side of the
recessed groove 14.

Furthermore, the liquid such as the immersion oil, and the
like that attached in imaging flows toward the lower side and
is accumulated at the bottom wall 134 of the rack 12 since the
specimen plate 10 is stored in a standing state. Thus, the liquid
does not spill out to the outside or get the moving region of the
rack 12, and the like dirty. A recess 134 is formed at the lower
end side of the left and right side walls 135, and the contacting
area with respect to the bottom plate 80 of the accumulating
section 75, to be described later, is reduced by the recess 134.
The resistance of when the rack 12 slidably moves on the
bottom plate 80 is thus reduced.

A hook portion 15 bent toward the lower side is formed at
the upper end portion of the front and back side walls 13¢ of
the rack 12. The rack 12 is formed to be plane symmetric with
respect to a perpendicular plane passing through the front-
back center line 01 and plane symmetric with respect to a
perpendicular plane passing through the left-right center line
02 in the plan view of FIG. 12. In other words, the rack 12 is
formed to be rotation symmetric (dyad symmetric) with
respect to the central line C extending in the up-down direc-
tion of the rack 12 in plan view. Therefore, when setting the
rack 12 with respect to the accumulating section 75 of the
specimen transporter 3, the rack can be set without taking the
direction of the front-back direction into consideration.

As shown in FIG. 13, a recess 17 is formed on both left and
right sides of the lower end portion in the front and back side
walls 13¢ of the rack 12. A portion between the recesses 17 on
both left and right sides is a detected portion 16 to be detected
by a sensor (detector) for detecting whether or not the rack 12
exists at a predetermined position (take-out collecting posi-
tion R) in the accumulating section 75, to be described later.

As shown in FIG. 1, the specimen storage device 20
includes the accumulating section 75 capable of accumulat-
ing a plurality of racks 12 so as to be lined in the left-right
direction, and the rack transport mechanism 24 for transport-
ing the rack 12 in the horizontal direction at the inside and the
outside of the accumulating section 75. The rack transport
mechanism 24 includes a lateral transport section 76 (see
FIG. 15) for transporting the rack 12 in the left-right direction,
and a longitudinal transport section 77 for transporting the
rack 12 in the front-back direction from the predetermined
position R in the accumulating section 75. The accumulating
section 75 is arranged on the front side of the specimen
transfer position W, and the longitudinal transport section 77
is arranged to transverse the specimen transfer position W in
the front-back direction.

FIG. 15 is a cross-sectional explanatory view of the rack
transport mechanism 24 seen from the side, and FIG. 16 and
FIG. 17 are cross-sectional explanatory views of the rack
transport mechanism 24 seen from the front.
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The accumulating section 75 includes the bottom plate 80
formed to a rectangular shape that is long in the left-right
direction in plan view, and front and back plates 81, 82 and
left and right plates 83 raised from the four sides of the bottom
plate. A plurality of racks 12 is mounted on the bottom plate
80 to accumulate the same. The accumulating section 75 of
the present embodiment has the take-out collecting position R
of'the rack 12 set at a central part in the left-right direction. At
the take-out collecting position R, the rack 12 is taken out
from the accumulating section 75, and the specimen plate 10
is stored with respect to the rack 12. The rack 12 in which the
storing of the specimen plate 10 is completed is again
returned to the take out collecting position R.

A pre-stage accumulating section (second accumulating
section) 75 A for accumulating an empty rack 12, in which the
specimen plate 10 is not stored, is arranged on the right side of
the take-out collecting position R in the accumulating section
75, and a post-stage accumulating section (first accumulating
section) 75B for accumulating the rack 12, in which the
specimen plate 10 performed with imaging (tested) is stored,
is arranged on the left side of the take-out collecting position
R.

As shown in FIG. 16, the back plate 82 of the accumulating
section 75 is formed only at the portions of the pre-stage
accumulating section 75A and the post-stage accumulating
section 75B, and is not arranged at the take-out collecting
position R. Thus, the rack 12 arranged at the take-out collect-
ing position R can be pulled out toward the back side. Fur-
thermore, as shown in FIG. 15, the hook portion 15 on the
back side of the rack 12 contained in the pre-stage accumu-
lating section 75A and the post-stage accumulating section
75B is engaged with the upper end portion of the back plate
82. Thus, the overturning in the left-right direction of the rack
12 in the accumulating sections 75A, 75B is prevented.
Therefore, the hook portion 15 formed on the rack 12 and the
back plate 82 ofthe accumulating sections 75A, 75B function
as an overturn preventing mechanism for preventing the over-
turning of the rack 12.

The lateral transport section 76 is configured to transport
the rack 12 in the accumulating section 75 to the right and the
left. In other words, the lateral transport section 76 transports
the rack 12 from the pre-stage accumulating section 75A to
the post-stage accumulating section 75B through the take-out
collecting position R. More specifically, the lateral transport
section 76 includes a pusher member 85 that engages a rack
12 at the right most side (back part side in the transporting
direction) among the plurality of racks 12 contained in the
pre-stage accumulating section 75A, and a drive section 86
for moving the pusher member 85 in the lefi-right direction.

As shown in FIG. 15, a pair of front and back pusher
members 85 are arranged, and can engage the front end por-
tion and the back end portion of the rack 12, respectively. The
pair of front and back pusher members 85 are coupled by a
coupling member 87 at the lower side of the accumulating
section 75, and the movement in the left-right direction of the
coupling member 87 is guided by a guide rail 88 extending in
the left-right direction.

As shown in FIG. 16 and FIG. 17, the drive section 86 is
configured by a belt conveyor. Specifically, the drive section
86 includes a pair of left and right pulleys 86a, a belt 865
wound around the pulleys 864, and a drive motor 86¢ for
driving one pulley 86a. The coupling member 87 is coupled to
the belt 865.

When the belt 865 is sent by the operation of the drive
motor 86¢, the pusher member 85 moves in the left-right
direction through the coupling member 87. All the racks 12 on
the accumulating section 75 can be moved in the left direction
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by engaging the pusher member 85 with the rack 12 on the
right most side and moving the same in the left direction. As
shown in FIG. 16, the pusher member 85 has the right end
portion of the pre-stage accumulating section 75A as an ini-
tial position, and can move the rack 12 by moving in the left
direction from the initial position.

The rack 12 transported to the take-out collecting position
R by the lateral transport section 76 is taken out from the
accumulating section 75 by the longitudinal transport section
77, to be described later, and a stopper mechanism 78 for
stopping the transportation so that the rack 12 existing other
than at the take-out collecting position R does not enter the
take-out collecting position R by mistake is arranged.

As shown in FIG. 16 and FIG. 17, at both left and right
sides ofthe take-out collecting position R, the stopper mecha-
nism 78 includes a transportation stopping member 90 that
projects out on the bottom plate 80 of the accumulating sec-
tion 75 to act on the rack 12, and a switching section 91 for
switching between an acting state in which the transportation
stopping member 90 projects out from the bottom plate 80
and a non-acting state in which the transportation stopping
member 90 is evacuated to the lower side of the bottom plate
80. As shown in FIG. 15, two transportation stopping mem-
bers 90 are arranged in a front and back manner at each of the
left and the right of the take-out collecting position R.

Each transportation stopping member 90 is turnably
attached about a supporting shaft 90q in the front-back direc-
tion at the lower side of the bottom plate 80. The transporta-
tion stopping members 90 facing each other in the left-right
direction are coupled by a link member 905 to swing in
cooperation. Specifically, the left and right transportation
stopping members 90 are evacuated from the bottom plate 80
by being swung in a direction of approaching each other, and
are projected out on the bottom plate 80 by being swung in a
direction of separating from each other.

The switching section 91 includes a drive link 91a having
one end coupled to a lower end portion of the transportation
stopping member 90 on the right side, and an interlocking link
915 having one end coupled to the other end of the drive link
91a. The interlocking link 915 has a central part turnably
attached about a supporting shaft 91¢ in the front-back direc-
tion, and the drive link 91a is coupled to the upper end
portion. An engagement member 87a that moves with the
coupling member 87 of the lateral transport section 76 is
engaged with the lower end portion of the interlocking link
91b. Furthermore, the interlocking link 915 is biased in a
clockwise direction by a biasing member (not shown).

Therefore, the stopper mechanism 78 operates in coopera-
tion with the operation of the lateral transport section 76.
Specifically, as shown in FIG. 16, when the pusher member
85 is at the initial position on the right end, the engagement
member 87a engages the interlocking link 915 and the trans-
portation stopping member 90 is in the acting state of project-
ing out from the bottom plate 80. In this state, the racks 12 in
the pre-stage accumulating section 75A and the post-stage
accumulating section 75B cannot enter the take-out collect-
ing position R. The rack 12 also cannot move to the take-out
collecting position R since the pusher member 85 is at the
initial position.

As shown in FIG. 17, when the pusher member 85 is moved
in the left direction from the initial position to push the rack
12, the engagement member 874 is disengaged from the inter-
locking link 915 so that the transportation stopping member
90 is in the non-acting state through the drive link 91a. There-
fore, the rack 12 pushed by the pusher member 85 can be
transported in the accumulating section 75 without being
stopped by the transportation stopping member 90.
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Thus, the stopper mechanism 78 (transportation stopping
member 90) operates in cooperation with the lateral transport
section 76, and is driven by the same drive section as the drive
section 86 of the lateral transport section 76. Therefore, the
structure can be simplified compared to when driving the
relevant components with separate drive sections.

FIG. 21 is a side explanatory view showing the longitudinal
transport section 77 (retreated state) of the rack transport
mechanism 24, and FIG. 22 is a side explanatory view show-
ing the longitudinal transport section 77 (advanced state) of
the rack transport mechanism 24.

The longitudinal transport section 77 has a function of
taking out the rack 12 at the take-out collecting position R
from the accumulating section 75 by moving it backward by
the longitudinal transport section 77, transporting the rack 12
to a storage position of the specimen plate 10 (specimen
transfer position W described above), and again returning the
rack 12 of after being stored with the specimen plate 10 back
to the accumulating section 75.

The longitudinal transport section 77 includes a supporting
section 92 for supporting the rack 12, and a drive section 94
for moving the supporting section 92 in the front-back direc-
tion. The supporting section 92 includes an engagement nail
93 for engaging the hook portion 15 on the back side of the
rack 12, a posture holder 95 for holding the posture of the rack
12 engaged to the engagement nail 93, and a movement
member 96 having the engagement nail 93 and the posture
holder 95 attached to the front end.

The movement member 96 is a long member formed to be
long in the front-back direction, and is supported to be mov-
able in the front-back direction by a guide section 97.

The drive section 94 includes a belt conveyor, and includes
apair of front and back pulleys 94a, a belt 945 wound around
the pulleys 94a, and a drive motor 94¢ for driving one pulley
94a. A back end portion of the movement member 96 is
coupled to the belt 945. Therefore, the engagement nail 93
and the posture holder 95 can be moved in the front-back
direction through the movement member 96 by the operation
of'the drive motor 94¢. The position of the engagement nail 93
shown in FIG. 21 is a most retreated initial position.

The engagement nail 93 supports the rack 12 in a lifted
state by engaging with the hook portion 15 on the back side of
the rack 12. The front portion side of the rack 12 tilts down-
ward if the engagement nail 93 is merely engaged with the
hook portion 15, and hence the posture of the rack 12 is held
horizontal by bringing the posture holder 95 into contact with
the back side wall 13¢ of the rack 12. The posture holder 95
includes a holder main body 954 that makes contact with the
rack 12, and an operation member 95¢ swingably arranged
about a supporting shaft 955 in the left-right direction on the
movement member 96. The operation member 95¢ is biased
to swing toward the front side by a biasing member 954
including a tension coil spring bridged between the operation
member 95¢ and the engagement nail 93.

FIG. 22 shows a state in which the engagement nail 93 and
the posture holder 95 are advanced toward the front side the
most by the longitudinal transport section 77. In this case, the
engagement nail 93 is arranged at a position lined in the
left-right direction with the upper end portion of the back
plate 82 of the accumulating section 75. Therefore, when the
rack 12 is transported to the take-out collecting position R by
the lateral transport section 76, the hook portion 15 on the
back side thereof automatically engages with the engagement
nail 93. The operation member 95¢ of the posture holder 95
makes contact with a contacting portion 98 arranged on the
upper back side of the accumulating section 75 so as to be
swung toward the back side. Thus, the holder main body 954
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of the posture holder 95 is in a state retreated from the back
side wall 13¢ of the rack 12 so as not to stop the lateral
transportation of the rack 12. A roller 96« is attached to the
lower surface of the front end portion of the movement mem-
ber 96, and the roller 964 is mounted on a supporting board 99
arranged on the lower back side of the accumulating section
75. The front end portion of the movement member 96 is
thereby supported, so that the engagement nail 93 is posi-
tioned at an appropriate position in the up-down direction.

FIGS. 18A to 18C to FIGS. 20A and 20B are schematic
plan views describing the operation of the lateral transport
section 76 of the rack transport mechanism 24.

FIG. 18A shows a state in which five empty racks 12 are
accumulated in the pre-stage accumulating section 75A.
Whether or not there is a rack 12 in the pre-stage accumulat-
ing section 75A can be detected with a sensor 100. The sensor
100 is configured by a pair of light projecting/receiving units
having an optical axis that diagonally passes the pre-stage
accumulating section 75A. The pusher member 85 of the
lateral transport section 76 is arranged at the initial position
on the right end. Furthermore, whether or not there is a rack
12 in the post-stage accumulating section 75B can be detected
with a sensor 102. The sensor 102 is configured by a reflective
light projecting/receiving unit arranged at the left end of the
post-stage accumulating section 75B. When the rack 12 is
transported to the left end of the post-stage accumulating
section 75B, that is, when the post-stage accumulating sec-
tion 75B becomes full, the light signal reflected by the rack 12
at the left end is received by the sensor 102 thus detecting that
the post-stage accumulating section 75B is full.

In FIG. 18B, when the pusher member 85 is automatically
moved in the left direction, all the racks 12 in the pre-stage
accumulating section 75A are pushed in the left direction.
The operation of the pusher member 85 is stopped when the
rack 12 at the most left side is positioned at the take-out
collecting position R. In this case, the hook portion 15 (see
FIG. 22) of the rack 12 positioned at the take-out collecting
position R engages with the engagement nail 93 of the longi-
tudinal transport section 77 waiting at the relevant position R.

Whether or not the rack 12 is positioned at the take-out
collecting position R may be detected with a sensor 101. As
shown in FIG. 15, the sensor 101 includes a pair of light
projecting/receiving units having an optical axis 101a that
passes through holes 814, 80a formed in the front plate 81 and
the bottom plate 80 of the accumulating section 75, respec-
tively. The sensor 101 can detect that the rack 12 is positioned
at the take-out collecting position R when the optical axis
101a is shielded by a detected portion 16 formed at the lower
end portion of the front side wall 13¢ of the rack 12. In other
words, as shown in FIG. 13, the existence of the rack 12 is not
detected if the optical axis 1014 of the sensor 101 is in a range
A (non-detecting region) of the recesses 17 of the rack 12
lined side by side to the left and right, and the existence of the
rack 12 is detected if the optical axis 101¢ is in a range B
(detecting region) of the detected portion 16. Thus, the detect-
ing region B and the non-detecting region A are alternately
arranged when the plurality of racks 12 are lined to the left
and the right, so that each rack 12 can be reliably detected by
the sensor 101.

Thereafter, as shown in FIG. 18C, the rack 12 is taken out
from the take-out collecting position R when the engagement
nail 93 of the longitudinal transport section 77 is moved
toward the back side. The specimen plate 10 performed with
imaging is sequentially stored in the rack 12 taken out. The
details of such operation will be described later.

As shown in FIG. 19A, when the pusher member 85 is
automatically moved in the right direction and positioned at
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the initial position, the transportation stopping member 90
projects out on the bottom plate 80 of the accumulating sec-
tion 75. The racks 12 remaining in the pre-stage accumulating
section 75 A thus can be prevented from entering the take-out
collecting position R. As shown in FIG. 19B, when the rack
12 of after storing the specimen plate 10 is advanced forward
by the longitudinal transport section 77 and returned to the
take-out collecting position R, the pusher member 85 is
slightly moved in the left direction and the transportation
stopping member 90 is evacuated to the lower side of the
bottom plate 80. In the present embodiment, the longitudinal
transport section 77 does not move the rack 12 to the take-out
collecting position R when the transportation stopping mem-
ber 90 is projecting out on the bottom plate 80.

In FIG. 19A, when the transportation stopping member 90
is projecting out on the bottom plate 80, the rack 12 of the
pre-stage accumulating section 75A is slightly pushed back in
the right direction. This is because the movement in the right
direction is involved when the transportation stopping mem-
ber 90 on the right side projects out from the bottom plate 80,
as shown in FIG. 16 and FIG. 17. Wider space of the take-out
collecting position R can be ensured and interference with
another rack 12 in the accumulating section 75 can be pre-
vented when the rack 12 of after storing the specimen plate 10
is returned to the take-out collecting position R by pushing
back the rack 12 of the pre-stage accumulating section 75A in
the right direction.

Then, as shown in FIG. 19C, the pusher member 85 at the
initial position is further automatically moved in the left
direction, and the four empty racks 12 in the pre-stage accu-
mulating section 75A and the rack 12 storing the specimen
plate 10 at the take-out collecting position R are all moved in
the left direction. When the empty rack 12 is positioned at the
take-out collecting position R, the pusher member 85 stops
the operation and the rack 12 is taken out toward the back side
by the longitudinal transport section 77, as shown in FIG.
20A.

Thereafter, when the pusher member 85 is automatically
returned to the initial position, the transportation stopping
member 90 again projects out on the bottom plate 80, as
shown in FIG. 20B. The racks 12 remaining in the pre-stage
accumulating section 75A and the rack 12 in the post-stage
accumulating section 75B thus can be prevented from enter-
ing the take-out collecting position R. In this case, the rack 12
storing the specimen plate 10 is slightly pushed in the left
direction by the transportation stopping member 90, and the
empty rack 12 is pushed back slightly in the right direction by
the transportation stopping member 90, so that a wide space
of the take-out collecting position R can be ensured.

The operation of storing the specimen plate 10 performed
with imaging in the rack 12 will now be described.

FIGS. 23 A to 23C are schematic side views describing the
operation of the longitudinal transport section 77 of the rack
transport mechanism 24. In FIG. 23 A, the rack 12 taken out
from the take-out collecting position R of the accumulating
section 75 is positioned on the back side than the specimen
transfer position W by retreating the engagement nail 93 of
the longitudinal transport section 77 to the initial position. As
described above, when the vertical transport mechanism 22
takes out the specimen plate 10 performed with imaging from
the transportation case 52 in the horizontal transport mecha-
nism 23 (see FIG. 10B) and transports the same to the upper
position H of the specimen transfer position W, the longitu-
dinal transport section 77 of the rack transport mechanism 24
moves the rack 12 forward (arrow y1) and positions the same
on the lower side of the gripping section 31.
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As shown in FIG. 12, the rack 12 includes a storage space
of the specimen plate 10 at a plurality of areas in the front-
back direction, so that the longitudinal transport section 77
moves the rack 12 forward to align a predetermined storage
space, to which the specimen plate 10 is to be inserted, at the
lower side of the specimen plate 10.

Then, as shown in FIG. 23B, the gripping section 31 in the
vertical transport mechanism 22 is lowered and the specimen
plate 10 is automatically inserted into the rack 12.

Thereafter, as shown in FIG. 23C, the gripping section 31
is raised with the gripping nail 33 of the gripping section 31
opened. Therack 12 is moved toward the back side (arrow y2)
by the longitudinal transport section 77 when successively
storing the specimen plate 10 in the rack 12, and the rack 12
is further moved forward (arrow y3) by the longitudinal trans-
port section 77 so that the rack 12 is returned to the take-out
collecting position R in the accumulating section 75 when the
operations after FIG. 23 A are repeated and the storing of the
specimen plate 10 with respect to the rack 12 is finished.

As shown in FIG. 19C and FIG. 20A, when the rack 12 is
returned to the accumulating section 75, a new empty rack 12
is taken out from the accumulating section 75 and the opera-
tions after FIG. 23 A are again repeatedly carried out.

The rack transport mechanism 24 of the present embodi-
ment sets a plurality of racks 12 so as to be lined in the
left-right direction in the accumulating section 75 with the
longitudinal direction of the rack 12 (direction in which the
specimen plates 10 are lined) directed in the front-back direc-
tion, and transports the rack 12 in the left-right direction in the
relevant accumulating section 75. Thus, the accumulating
section 75 of the rack transport mechanism 24 can be config-
ured small in the left-right direction and the transportation
distance in the left-right direction of the rack 12 by the lateral
transport section 76 can also be reduced compared to when
the longitudinal direction of the rack 12 is directed in the
left-right direction.

The rack transport mechanism 24 can perform the opera-
tion of taking out and collecting the rack 12 with respect to the
accumulating section 75 and the operation of aligning each
storage position of the rack 12 at the standby position of the
specimen plate 10 with the movement in one direction since
the direction of taking out and collecting the rack 12 with
respect to the accumulating section 75 and the direction in
which the specimen plates 10 are lined in the rack 12 are
coincided, whereby the configuration of the rack transport
mechanism 24 can be simplified.

Furthermore, the rack transport mechanism 24 transports
the rack 12 in the front-back direction toward a specimen
storage position with the opening directed toward the upper
side, so that the specimen plate 10 is inserted from the upper
side to the rack 12 by the vertical transport mechanism 22 at
the specimen storage position. The transportation distance of
the specimen plate 10 thus becomes as short as possible by
transporting the rack 12 itself, and the liquid such as the
immersion oil, and the like can be suppressed from leaking
out to the transportation path of the specimen plate 10.

The specimen storage device 20 of the present embodiment
includes the pre-stage accumulating section 75 A for accumu-
lating a rack 12 that does not contain a specimen, and a
post-stage accumulating section 75B for accumulating the
rack 12 that contains the specimen plate 10 performed with
imaging on the front portion side of the specimen transporter
3 (front side than the specimen transport mechanisms 21 to
23), so that the user can supply the rack 12 to the pre-stage
accumulating section 75A and take out the rack 12 from the
post-stage accumulating section 75B at one area on the front

10

15

20

25

30

35

40

45

50

55

60

65

20

side of the specimen transporter 3, whereby the operability of
such operations can be enhanced.

Ifthe rack 12 not stored with the specimen is accumulated
in the pre-stage accumulating section 75A, exchange with the
rack 12 stored with the specimen can be rapidly carried,
whereby the operation efficiency can be enhanced. Further-
more, since the rack 12 stored with the specimen can be
temporarily accumulated by arranging the post-stage accu-
mulating section 75B, the next rack 12 not stored with the
specimen can be moved to the specimen storage position
without taking the rack 12 out from the specimen transporter
3.

The specimen testing system 1 of the present embodiment
has the specimen transporter 3 arranged between the speci-
men creating apparatus 2 and the specimen imaging appara-
tus 4, and the specimen plate 10 created by the specimen
creating apparatus 2 is not directly supplied to the specimen
imaging apparatus 4 but is supplied through the specimen
transporter 3. Furthermore, the specimen plate 10 performed
with imaging is not collected at the specimen imaging appa-
ratus 4, but is collected to the rack 12 at the specimen trans-
porter 3. Thus, the specimen imaging apparatus 4 does not
need to include a structure for receiving the specimen plate 10
from the specimen creating apparatus 2 and a structure for
collecting the specimen plate 10 performed with imaging, and
merely needs to include the transfer section 4e of the speci-
men with respect to transporter 3. The structure is thus sim-
plified and miniaturized. Furthermore, since the specimen
creating apparatus 2 also does not need to include a structure
for transporting the specimen plate 10 to the specimen imag-
ing apparatus 4, the structure can be simplified and miniatur-
ized.

Furthermore, the specimen transporter 3 has a function of
transporting the specimen plate 10 from the specimen creat-
ing apparatus 2 to the specimen imaging apparatus 4 and a
function of collecting the specimen plate 10 performed with
imaging in the specimen imaging apparatus 4, so that the
system scale of the entire specimen testing system 1 can be
reduced compared to when realizing such functions with
separate apparatuses.

The specimen transporter 3 can collect the used cassette 11
and the specimen plate 10 performed with imaging, so that the
user merely needs to take out and process the used cassette 11
and the specimen plate 10 performed with imaging only from
the specimen transporter 3, whereby the operability of the
processing can be enhanced.

In the specimen transporter 3 of the present embodiment,
the transportation path for receiving the specimen plate 10
from the specimen creating apparatus 2 and transporting the
specimen plate to the specimen imaging apparatus 4, and the
transportation path for receiving the specimen plate 10 from
the specimen imaging apparatus 4 and storing the specimen
plate in the rack 12 are partially overlapped. In other words,
the vertical transport mechanism 22 and the horizontal trans-
port mechanism 23 transport the specimen plate 10 on both
transportation paths. The structure of the specimen trans-
porter 3 can be simplified and miniaturized by partially over-
lapping both transportation paths and transporting the speci-
men plate 10 with the common specimen transport
mechanisms 22, 23 on the overlapping transportation path.

The specimen transport mechanisms 21 to 23 in the speci-
men transporter 3 transport the specimen plate 10 while trans-
ferring the specimen plate 10 with each other at the specimen
transfer position W. Thus, with the specimen transfer position
W as a reference, smooth transportation of the specimen plate
10 cooperating with each other can be achieved. The vertical
transport mechanism 22 linearly transports the specimen
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plate 10 in the up-down direction at the specimen transfer
position W, so that the specimen plate 10 can be appropriately
transferred with the cassette transport mechanism 21 and the
horizontal transport mechanism 23 having different heights
from each other. The vertical transport mechanism 22 also has
a function of not only transferring the specimen plate 10 with
the cassette transport mechanism 21 and the horizontal trans-
port mechanism 23, but also storing the specimen plate 10 in
the rack 12 transported by the rack transport mechanism 24,
so that the specimen plate 10 can be appropriately transported
between the horizontal transport mechanism 23 and the rack
12 having different heights from each other.

The present invention is not limited to the embodiment
described above, and changes can be appropriately made
within a scope of the invention described in the Claims.

For example, in the rack transport mechanism 24, the take-
out collecting position R is set at one area in the accumulating
section 75, but the take-out position and the collecting posi-
tion may be individually provided. Ifthe take-out position and
the collecting position are individually provided, the stopper
mechanism 78 may be arranged to both positions or the stop-
per mechanism 78 may be arranged to only one of the posi-
tions. The accumulating number of racks 12 in the accumu-
lating section 75 also may be appropriately changed.

The supply of the specimen plate 10 to the specimen trans-
porter 3 may be performed not only from the specimen cre-
ating apparatus 2 but may also be performed by hand on the
specimen receiving section 26.

The sample to be tested is not limited to blood and may be
urine or samples collected from the uterine cervix.

The specimen imaging apparatus (specimen testing appa-
ratus) 4 may not perform operations from imaging to analysis
of the specimen, and may perform up to acquisition of the
image data by imaging and perform the analysis of the image
data with another device or by humans.

What is claimed is:

1. A specimen storage device for storing a specimen plate
in a rack, the specimen plate imaged by a specimen imaging
apparatus, the specimen storage device comprising:

a specimen container transporter comprising a specimen
container configured to contain a specimen plate and a
specimen container transport mechanism configured to
transport the specimen container between a first position
and a second position for providing the specimen plate to
the specimen imaging apparatus;

a specimen storage section comprising an accumulating
section containing a plurality of racks and a rack trans-
port mechanism configured to supply a selected rack
among the plurality of racks accumulated in the accu-
mulating section to a specimen storage position, each of
the racks configured to store a plurality of specimen
plates in an upright position and having an opening at an
upper part; and

a specimen transport mechanism configured to insert the
specimen plate into the specimen container at the first
position and to take out the specimen plate from the
specimen container at the first position,

wherein the specimen storage device further includes a
controller that is configured to:

insert the specimen plate in the specimen container at the
first position by the specimen transport mechanism;

transport the specimen container with the inserted the
specimen plate from the first position to the second
position by the specimen container transport mecha-
nism;

provide the specimen plate to the specimen image appara-
tus for imaging;
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receive the specimen plate imaged by the specimen imag-
ing apparatus in the specimen container positioned at the
second position from the specimen imaging apparatus;

transport the specimen container containing the imaged
specimen plate from the second position to the first
position by the specimen container transport mecha-
nism;

take out the imaged specimen plate from the specimen
container at the first position by the specimen transport
mechanism; and

insert the imaged specimen plate into the selected rack
supplied at the specimen storage position by the speci-
men transport mechanism,

wherein the specimen storage position and the first position
are the same position.

2. The specimen storage device according to claim 1,
wherein the specimen transport mechanism transports the
specimen plate in the up-down direction in the upright posi-
tion.

3. The specimen storage device according to claim 1,
wherein the rack transport mechanism transports the rack in a
horizontal direction.

4. The specimen storage device according to claim 1,
wherein the specimen transport mechanism comprises a
holder configured to hold and release the specimen plate; and

the specimen transport mechanism transports the holder
holding the specimen plate to above the specimen stor-
age position, then lowers the holder to store the speci-
men plate in the rack at the specimen storage position,
and thereafter, releases the holder.

5. The specimen storage device according to claim 1,
wherein the accumulating section comprises:

a first accumulating section configured to accumulate the
rack stored with the specimen plate, wherein the rack
transport mechanism transports the rack from the speci-
men storage position to the first accumulating section.

6. The specimen storage device according to claim 5, fur-
ther comprising:

a first stopper mechanism configured to stop transportation
of the rack between a collecting position, from which the
rack is collected from the first accumulating section, and
the first accumulating section, wherein the first stopper
mechanism does not stop the transportation of the rack
when the rack is at the collecting position.

7. The specimen storage device according to claim 6, fur-

ther comprising:

a second accumulating section configured to accumulate
the rack not stored with the specimen plate, wherein the
rack transport mechanism transports the rack from the
second accumulating section to the specimen storage
position.

8. The specimen storage device according to claim 7, fur-

ther comprising:

a second stopper mechanism configured to stop transpor-
tation of the rack between a take-out position, at which
the rack is taken out from the second accumulating sec-
tion, and the second accumulating section, wherein the
second transportation stopper does not stop the transpor-
tation of the rack when the rack is at the take-out posi-
tion.

9. The specimen storage device according to claim 8,
wherein the take-out position and the collecting position are
the same position.

10. The specimen storage device according to claim 1,
further comprising:

an overturn preventing mechanism configured to prevent
overturning of the rack.
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11. The specimen storage device according to claim 1,
further comprising:

a detector configured to detect a region on an outer wall

surface of the rack.

12. The specimen storage device according to claim 11,
wherein the detector is arranged on at least one of a collecting
position, from which the rack is collected to a first accumu-
lating section configured to accumulate a rack stored with a
specimen plate, and a take-out position, at which the rack is
taken out from a second accumulating section configured to
accumulate a rack not stored with a specimen plate.

13. The specimen storage device according to claim 11,
wherein the detector is arranged at a take-out collecting posi-
tion, from which the rack is collected in a first accumulating
section configured to accumulate a rack stored with a speci-
men plate and to which the rack is taken out from a second
accumulating section configured to accumulate a rack not
stored with a specimen plate.

14. The specimen storage device according to claim 1,
wherein the rack has a rotation symmetric shape with a central
line as a reference in a plan view.

15. A specimen storage device comprising:

a rack configured to store a plurality of specimen plates in
an upright position and having an opening at an upper
part and storing an imaged specimen plate;

a specimen container transporter comprising a specimen
container configured to contain a specimen plate and a
specimen container transport mechanism configured to
transport the specimen container between a first position
and a second position for providing the specimen plate to
a specimen imaging apparatus;

a specimen storage section comprising an accumulating
section containing a plurality of racks and a rack trans-
port mechanism configured to supply a selected rack
among the plurality of racks accumulated in the accu-
mulating section to a specimen storage position; and

a specimen transport mechanism configured to insert the
specimen plate into the specimen container at the first
position and to take out the specimen plate from the
specimen container at the first position,

wherein the specimen storage device further includes a
controller that is configured to;

insert the specimen plate into the specimen container at the
first position by the specimen transport mechanism;

transport the specimen container with the inserted speci-
men plate from the first position to the second position
by the specimen container transport mechanism;

provide the specimen plate to the specimen image appara-
tus for imaging;

receive the specimen plate imaged by the specimen imag-
ing apparatus in the specimen container positioned at the
second position from the specimen imaging apparatus;

transport the specimen container containing the imaged
specimen plate from the second position to the first
position by the specimen container transport mecha-
nism;

take out the imaged specimen plate from the specimen
container at the first position by the specimen transport
mechanism; and

insert the imaged specimen plate into the selected rack
supplied at the specimen storage position by the speci-
men transport mechanism,

wherein the specimen storage position and the first position
are the same position.
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16. The specimen storage device according to claim 15,
wherein the specimen transport mechanism transports the
specimen plate in the up-down direction in the upright posi-
tion.

17. The specimen storage device according to claim 15,
wherein the rack transport mechanism transports the rack in a
horizontal direction.

18. The specimen storage device according to claim 15,
wherein the specimen transport mechanism comprises a
holder configured to hold and release the specimen plate and
the specimen transport mechanism transports the holder hold-
ing the specimen plate to above a specimen storage position,
then lowers the holder to store the specimen plate in the rack
at the specimen storage position, and thereafter, releases the
holder.

19. A specimen storage device for storing a specimen plate
imaged by a specimen imaging apparatus in a rack, the speci-
men storage device comprising:

a specimen container transporter comprising a set of first
and second specimen containers and a specimen con-
tainer transport mechanism configured to transport the
set of specimen containers between a first position and a
second position for providing the specimen plate to the
specimen imaging apparatus;

a specimen storage section comprising an accumulating
section containing a plurality of racks and a rack trans-
port mechanism configured to supply a selected rack
among the plurality of racks accumulated in the accu-
mulating section to the first position, each of the racks
being configured to store a plurality of specimen plates
in an upright position and having an opening at an upper
part; and

a specimen transport mechanism configured to insert the
specimen plate into either of the first and second speci-
men containers at the first position and to take out the
specimen plate from either of the first and second speci-
men containers at the first position,

wherein the specimen storage device further includes a
controller that is configured to;

insert the specimen plate to the first specimen container at
the first position by the specimen transport mechanism;

transport the set of specimen containers from the first posi-
tion to the second position by the specimen container
transport mechanism so as to position the first specimen
container with the inserted specimen plate at the second
position;

provide the specimen plate to the specimen image appara-
tus for imaging;

position the second specimen container to the second posi-
tion after providing the specimen plate from the first
specimen container to the specimen imaging apparatus;

receive the specimen plate imaged by the specimen imag-
ing apparatus in the second specimen container posi-
tioned at the second position from the specimen imaging
apparatus;

transport the set of specimen containers from the second
position to the first position by the specimen container
transport mechanism so as to position the second speci-
men container to the first position;

take out the imaged specimen plate from the second speci-
men container at the first position by the specimen trans-
port mechanism;

transport the set of specimen containers from the first posi-
tion to the second position by the specimen container
transport mechanism;

supply the selected rack at the first position by the rack
transport mechanism; and
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insert the imaged specimen plate into the selected rack at
the first position by the specimen transport mechanism,

wherein the specimen storage position and the first position
are the same position.

20. The specimen storage device according to claim 19,
wherein in positioning the second specimen container, the
controller is further configured to:

transport the set of specimen containers from the second

position to the first position by the specimen transport
mechanism after providing the specimen plate from the
first specimen container to the specimen imaging appa-
ratus,

insert a second specimen plate into the first specimen con-

tainer at the first position by the specimen transport
mechanism,

transport the set of specimen containers from the first posi-

tion to the second position by the specimen container
transport mechanism so as to position the first specimen
container with the inserted second specimen plate at the
second position,

provide the second specimen plate to the imaging appara-

tus;

position the second specimen container at the second posi-

tion by the specimen container transport mechanism
after providing the second specimen plate from the first
specimen container to the imaging apparatus.
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